(HEPES), were purchased from Sigma Chemical Co. Water was purified by passage through a Millipore purification system to a resistance of 18 MΩ and sterilized by autoclave. All other chemicals were purchased from Aldrich and used without further purification.
Chemicals
Acridine orange was purchased from Aldrich and was purified according to the literature procedure. All other chemicals from Aldrich were used without further purification. Acetonitrile were distilled from CaH 2. HBr was distilled over red phosphorous prior to use.
Instrumentation and Analytical Methods
For pH determinations an Orion Research digital ion analyzer model 611 equipped with a Ross semimicro temperature compensation electrode was utilized and the temperature was regulated by a circulating water bath (Lauda MT). Ethidium-stained agarose gels were imaged on a Molecular Dynamics FluorImager 575 equipped with a 610 nm long pass filter. 
Supercoiled Plasmid DNA Preparation
The supercoiled plasmid, pBluescript II ks(-) was purchased from Stratagene Cloning Systems. The DNA was transformed into DH5α bacterial cells via electroporation, and the were incubated in sterile 0.5 mL microfuge tubes with varying concentrations of 2-Cu at 50 °C.
The pH was maintained at 7.8 with 40 mM HEPES. The reaction tubes were transferred to an argon-filled vacuum desiccator, covered in aluminum foil and incubated in the sealed desiccator at 50 °C. The reaction mixtures were quenched by ethanol precipitation or quenched by cooling to 0 °C; bromophenol blue and xylene cyanol were added to each reaction tube and all samples were stored at -20 °C until analyzed by agarose gel electrophoresis. All experiments were performed at least in triplicate.
Product Analysis and Quantitation for DNA Cleavage Reactions
The extent of supercoiled DNA cleavage was determined via densitometric analysis of ethidium bromide-containing agarose gels. Samples of DNA were loaded under safe light conditions and the gels were run in the dark. Plasmid cleavage products were separated on 0.8% ethidium bromide-containing agarose gel in 0.5x TBE buffer at 140 volts for 2.5 hours. 
